1. Introduction {#sec1}
===============

It is well established in the literature that sexual minorities report poorer health than their heterosexual counterparts, which encompasses increased rates of negative health behaviors, such as smoking and binge-drinking ([@bib42]), mental health outcomes, such as depression and anxiety ([@bib53]), and even certain physical health outcomes, such as heightened risk of cancer and cardiovascular disease ([@bib41]). These disparities are commonly explained by the minority stress model by Meyer ([@bib48]), which proposes that sexual minorities experience unique and chronic stressors related to their disadvantaged status in society, which negatively influences their health. The model suggests that general stressors, distal minority stress processes, and proximal minority stress processes interact to create a hostile and stressful social environment that may impact health ([@bib48]). However, as Meyer\'s model focuses on mental health outcomes, it is not adequate to explain disparities in health behaviors. In an effort to expand Meyer\'s minority stress framework to explain physical health disparities, Lick and colleagues ([@bib41]) argue that sexual minority physical health disparities are related to minority stress processes that follow exposure to sociocultural challenges, like social stigma. Specifically, the authors argue that experiencing sociocultural stressors leads to appraising those stressors, which leads to either psychosocial or physiological stress responses, which results in health behaviors and health status. Indeed, recent studies have connected minority stress to various physical health concerns ([@bib17]; [@bib32]; [@bib67]).

The relationship between sexual orientation and health is undoubtedly complex, particularly as sexual orientation can shift throughout the life course ([@bib20]; [@bib49]). Past research has shown that sexual fluidity -- referred to as "situation-dependent flexibility in sexual responsiveness" ([@bib22]) and operationalized as identity in this study - in young adulthood is fairly common (M [@bib55]; [@bib59]); a certain degree of fluidity is even considered a general property of sexuality among young adults ([@bib65]). For example, Diamond et al. conducted a 10 year longitudinal study and found that among 79 young adult women, 67% reported changing their sexual identity labels at least once, and 36% reported changing their labels two or more times ([@bib21]). Naturally, sexual fluidity is bi-directional, such that it can represent a change towards homosexuality or towards heterosexuality ([@bib38]). A consistent theme from previous work on sexual fluidity is that women are more sexually fluid than men ([@bib21]; [@bib23]; [@bib50]). Suggested theoretical models for the hypothesized greater sexual fluidity in women than men span from biologically based sex differences to factors such as constraining self-concept and expression ([@bib3]; [@bib58]). Both retrospective and prospective studies have been conducted, and sexual minority women and bisexual men appear to report the most change in sexual identity, followed by gay men, with heterosexual men and women reporting the least ([@bib22]; [@bib40]; [@bib44]; [@bib49]; M; [@bib55]). Notably, heterosexuality is the predominant sexual orientation identity and least likely to change overtime ([@bib40]).

It has been theorized, albeit with mixed evidence, that the time surrounding sexual identity change consists of elevated levels of cognitive dissonance (between thoughts and attitudes regarding identity) and increased risk of poor mental health functioning ([@bib14]), as disturbances in conceptions of the self and disruptions in the identity process are known to create significant strain ([@bib8]; [@bib11]; [@bib14]). A change in sexual identity can also result in loss of community, loss of social status, and decreased access to social or emotional resources (e.g. from family members) ([@bib50]). Young adults with a sexual orientation that is fluid are vulnerable to negative social reactions (M [@bib55]). Notably, young adults in general often lack adequate coping resources; thus, they may be more inept at dealing with stressful events, resulting in enhanced strain ([@bib4]). As an additional explanation, individuals who experience changes in sexual identity often express that such changes are unexpected and beyond their control ([@bib22]). A lack of choice in sexual fluidity, and sexual identity in general, is theorized to cause greater confusion and psychological unrest ([@bib22]).

These challenges may be exacerbated for individuals changing toward more homosexual identities, possibly due to incongruence with societal norms and the potential for rejection and isolation ([@bib25]; Margaret; [@bib54]). In fact, changes in sexual orientation identity toward more homosexual identities have been found to be associated with increases in depressive symptoms (B. [@bib26]; B. G. [@bib27]). However, it must also be acknowledged that a change in sexual identity, if assumed to come after a period of uncertainty and dissonance, may also result in less depression. Similarly, it may also result in gaining a community and resources (depending on the social context and direction of the change).

Of the past research that has examined the health-related consequences of this fluidity, findings argue that sexual fluidity is associated with depression, suicidal thoughts and behaviors, marijuana use, tobacco use, and binge drinking in young adults (B. [@bib26]; [@bib29]; [@bib51]). Further research of other potential health risks of this fluidity is necessary and important for public health, as changes in reported sexual identity over time may be as important as current sexual orientation for understanding young adult health risks ([@bib51]). To address this gap in the literature, we examine the potential associations that sexual fluidity has with body mass index (BMI), obesity, and physical activity using. These outcomes are important indicators of overall health and are of particular issue among Americans, as only 1 in 5 American adults meet the recommended guidelines of physical activity and one-third are obese ([@bib13]; [@bib61]). Further, these indicators are agued to vary by sexual orientation, such that sexual minorities are at increased risk of obesity and low physical activity ([@bib7]; [@bib10]; [@bib18], [@bib19]; [@bib47]).

Sexual fluidity may influence BMI, obesity, and physical activity indirectly and directly. Indirectly, this work conceptualizes sexual identity change as a stressful life event that can influence BMI, obesity, and physical activity through its impact on mental health. These indicators are undoubtedly influenced by one\'s mental state. More specifically, individuals with depression tend to be less physically active than non-depressed individuals ([@bib52]; [@bib62]) and depression significantly increases the odds for developing obesity and reporting a higher BMI (albeit differentiated by gender) ([@bib24]; [@bib43]). Empirical support exists for depression acting as a mediator between sexual orientation identities and various health behaviors, such as sleep, smoking, suicidality, and risky sex practices ([@bib5]; [@bib31]; [@bib33]; [@bib57]); however, to our knowledge, this is the first work to assess whether the proposed associations between sexual fluidity and weight and physical activity are (partially) explained by mental health. As described here, past research has linked to sexual fluidity, weight, and physical activity separately.

In addition to an indirect effect, sexual fluidity may also impact BMI, obesity, and physical activity directly; the explanation for this differs depending on the direction of the change. For those who change toward a homosexual identity, experiences of minority stress may influence these outcomes. Explained by the minority stress framework proposed by Lick and colleagues ([@bib41]), potential minority stressors, such as heightened stigma, harassment, and discrimination, particularly in physical activity settings ([@bib34]), those who change toward a more homosexual identity may report greater BMI, higher prevalence of obesity, and lower levels of physical activity. However, for individuals that change toward more a more heterosexual identity, the minority stress framework is not sufficient for explaining variations in BMI, obesity, and physical activity, as minority stressors may no longer be pertinent. These variations may be explained by cultural and gender norms and experiences of internalizing ideals of femininity and masculinity, which include ideas about appearance and body image ([@bib9]; [@bib39]). For instance, although evidence is mixed, a more muscular body type and physical activity participation may be more of a means to define masculinity for heterosexual males ([@bib1]), as compared to sexual minority males. Further, heterosexual women have smaller ideal body shapes and higher weight control motives than sexual minority women ([@bib15]). Lesbian women, in particular, have traditionally rejected unhealthily thin body images and are less preoccupied with their weight in general ([@bib60]), which may stem from a collective criticism of patriarchal edicts of beauty ([@bib45]).

Although much less research has been conducted on bisexual/plurisexual identities, studies suggest that there is a "cultural conflation" of femininity/masculinity and homosexuality for both bisexual men and women ([@bib28]; [@bib35]). Even so, their chosen social environments may drive their internalized body ideals; for example, empirical work with bisexual women suggests that those who integrate into lesbian communities are less receptive to mainstream body ideals of thinness ([@bib37]). However, as this work dichotomizes sexual fluidity (towards more heterosexual or more homosexual identities), we are unable to evaluate more nuanced changes of sexual identity, such as a change from mostly heterosexual to bisexual.

Utilizing wave 3 and 4 of *The National Longitudinal Study of Adolescent to Adult Health* (*Add Health*), this study aims to answer the question, "Does sexual fluidity influence BMI, obesity, and physical activity among young adults?" In coordination with the theoretical underpinnings outlined above, we hypothesize that compared to those who do not change their sexual identity, individuals who change toward a more homosexual identity report a higher BMI, higher prevalence of obesity, and/or less physical activity based on both the direct and indirect effects discussed above, while individuals who change toward a more heterosexual identity may be more likely to report a lower BMI, lower prevalence of obesity, and/or more physical activity based on the direct effect, but opposite outcomes for the indirect effect. Further, consistent with the minority stress framework and theories regarding identity change, we hypothesize that individuals who report a change toward a more homosexual identity report a higher BMI, higher prevalence of obesity, and/or less physical activity than those who report a change toward a more heterosexual identity. Finally, we hypothesize that the associations between sexual identity change and BMI, obesity, and physical activity are affected by the inclusion of depression in the models.

2. Material and methods {#sec2}
=======================

This research utilizes wave 3 and 4 \[restricted use\] of *Add Health*. *Add Health* is a longitudinal study of a nationally representative sample of adolescents in grades 7--12 in the United States during the 1994--1995 school year. The *Add Health* cohort has been followed into young adulthood with four in-home interviews. The third wave has been collected in 2001--2002 when the sample was aged 18--26, and the most recent wave in 2008, when the sample was aged 24--32. *Add Health* combines longitudinal survey data on respondents\' social, economic, psychological, and physical well-being with contextual data on the family, neighborhood, community, school, friendships, peer groups, and romantic relationships.

The analyses were restricted to respondents that were interviewed both in Wave 3 and Wave 4 and were assigned a probability weight at wave 4 (N = 12,288). Further, 204 individuals were excluded who did not answer the sexual identity question in wave 3 and wave 4 (or answered that they were "not sexually attracted to either males or females," given that it would be problematic to recode a change of identity for this group) and 735 individuals were excluded who did not have information on the other variables included either in wave 3 or wave 4 (physical activity, BMI, obesity, depression and the other confounders). The final sample consisted of 11,349 respondents: 5949 women and 5400 men.

2.1. Outcome variables {#sec2.1}
----------------------

Three different dependent variables from Wave 4 are used in this analysis regarding physical activity, obesity, and BMI. The level of physical activity is measured through a variable that counts the *number of physical activities in the past seven days*. Respondents are asked the question, "In the past seven days, how many times did you ..." seven different times, with each question referencing specific activities: (1) bicycle, skateboard, dance, hike, hunt, or do yard work; (2) rollerblade, roller skate, downhill ski, snowboard, play racquet sports, or do aerobics; (3) participate in strenuous team sports such as football, soccer, basketball, lacrosse, rugby, field hockey, or ice hockey; (4) participate in individual sports such as running, wrestling, swimming, cross-country skiing, cycle racing, or martial arts; (5) participate in gymnastics, weight lifting, or strength training; (6) play golf, go fishing or bowling, or play softball or baseball; (7) walk for exercise. By summing the answers to these seven questions, a variable is built that goes from 0 to 49 (where 49 means 7 or more times a week for all of the activities). Obesity is measured with a dichotomous variable equal to 1 if the respondent reports to be obese (BMI equal or greater than 30), and 0 otherwise ([@bib12], pp. 8--9). Women who are pregnant in Wave 4 are excluded from the analysis. Including BMI, in addition to obesity, enables us to take into account the full distribution and evaluate more nuanced changes. BMI is measured using a continuous variable that ranges from 14.4 to 80.4 and is based on self-reported height (inches) and weight (pounds).

2.2. Independent variable {#sec2.2}
-------------------------

In both wave 3 and wave 4, individuals in the sample are asked about their sexual identity, the predictor variable in the analysis. Sexual identity in this case refers to sexual orientation identity, which is when individuals identify with a sexual orientation or choose not to identify with a sexual orientation (American Psychological [@bib2], pp. 1--138). The sexual identity variable is a categorical variable based on the question, "Please choose the description that best fits how you think about yourself." The categories given are "100% heterosexual (straight)," "mostly heterosexual (straight), but somewhat attracted to people of your own sex," "bisexual that is, attracted to men and women equally," "mostly homosexual (gay), but somewhat attracted to people of the opposite sex," "100% homosexual (gay)," "not sexually attracted to either males or females," "refused," and "don\'t know"; respondents in this last three categories have been excluded from the analysis. A categorical variable is created that looks at the direction of the change between waves: no change, a change toward more homosexual identities, and a change toward more heterosexual identities. More detailed changes in sexual identity between waves could be identified, but the sample size of the subgroups that experienced specific changes would have been too small to allow for a robust analysis.

2.3. Confounders {#sec2.3}
----------------

Depression at Wave 4 is used as a control variable in the analysis. It is a previously constructed variable based on the well-validated CES-D scale ([@bib36]), and ranges from 0-15: the higher the score, the higher the level of reported depression. The variables used to build this measure are: "During the past seven days: You were bothered by things that usually don\'t bother you," "During the past seven days: You could not shake off the blues, even with help from your family and your friends," "During the past seven days: You had trouble keeping your mind on what you were doing," "During the past seven days: You felt depressed," "During the past seven days: You felt sad." The respondents could choose between the following answers: "never or rarely," "sometimes," "a lot of the time," or "most of the time or all the time." Control variables included are number of kids (continuous: number of biological children ever had), age (continuous: takes into account both year and month of birth), education level (categorical: less than high school, high school, some college/vocational training, or college degree or more), in-school (dichotomous: equal to 1 if enrolled in school, 0 otherwise), current living arrangements (categorical: living with parents, living on their own, or other) relationship status (categorical: married, cohabiting, single/dating, or separated/divorced/widowed), race/ethnicity (categorical: non-Hispanic White, non-Hispanic Black, Asian/Pacific Islander, Hispanic (any race), or other), obesity at Wave 3 (dichotomous: equal to 1 if BMI is greater or equal to 30, 0 otherwise) and physical inactivity (dichotomous: equal to 1 if answered 'yes' to participating in any physical activity, 0 otherwise) at Wave 3.

2.4. Statistical analysis {#sec2.4}
-------------------------

Because of the documented gender differences in BMI, obesity prevalence, physical activity behavior, and depression, we performed all of the analyses separately for men and women. Following descriptive statistics of the included variables using probability weights to adjust for *Add Health\'s* sampling design, we ran multivariate regressions to estimate the association between sexual fluidity and the outcome variables of physical activity (poisson regression), obesity (logistic regression), and BMI (linear regression) at Wave 4. Stata was used for all of the analyses.

First, we estimated the models examining changes in sexual identity (towards more heterosexual or homosexual identities) and physical activity, obesity, and BMI with all of the controls included; second, we estimated the models with the depression variable included (together with the controls) to determine if depression could partially explain the relationship between specific sexual identity changes and physical activity, obesity, and/or BMI. Since our reference group in the regression models is the group that did not change sexual identity between Wave 3 and Wave 4, we would not be able to tell from these results whether there is a significant difference between those who changed toward more homosexual identities and those who changed toward more heterosexual identities. Hence, based on the regressions that include depression as a control variable, we ran post hoc tests (using the *lincom* command in Stata) to evaluate whether the coefficients (or odds ratios and incidence rate ratios) for each outcome (respondents who changed toward more homosexual identities compared to those who changed toward more heterosexual identities) were significantly different from each other.

3. Results {#sec3}
==========

3.1. Descriptive statistics {#sec3.1}
---------------------------

As [Table 1](#tbl1){ref-type="table"} shows, the respondents are quite active at Wave 4, with an average of 7.1 and 5.7 activities per week for men and women, respectively. However, the average BMI is 28.9 for men and 29.0 for women, and 35.8% of men and 37.0% of women is found to be obese. In terms of sexual identity, 93.6% of men and 79.9% of women identified as '100% heterosexual' in wave 4. 3.5% of men and 16.0% of women identify as 'mostly heterosexual,' 0.5% of men and 2.4% of women identify as 'bisexual,' 0.7% of men and 0.8% of women identify as 'mostly homosexual,' and 1.7% of men and 0.9% of women identify as '100% homosexual.' A breakdown of physical activity, BMI and obesity by sexual identity is reported in [Table A1](#appsec1){ref-type="sec"} in the Appendix. Six point two percent of men and 18.0% of women report a change in sexual identity between wave 3 and wave 4: 3.5% of men and 11.8% of women changed towards a more homosexual identity, while 2.7% of men and 6.2% of women changed towards a more heterosexual identity.Table 1Descriptive statistics.Table 1Main VariablesMenWomenPhysical ActivityAvg. \# times per week7.15.7\***BMI & Obesity**Avg. BMI28.929.0% Obese35.837.0**Sexual Identity (%)**100% Heterosexual93.679.9\*Mostly Heterosexual3.516.0\*Bisexual0.52.4\*Mostly Homosexual0.70.8100% Homosexual1.70.9% Change Sexual Identity W3--W46.218.0\*% Change toward more homosexual identity3.511.8\*% Change toward more heterosexual identity2.76.2\***Mental Health**Avg. CESD Scale2.32.8\***Control VariablesMenWomen**Avg. Age28.928.6\*Race-Ethnicity (%)White66.567.3Hispanic12.010.9Black13.815.0Asian3.83.6Other3.93.3% in School13.019.1\*Education Level (%)Less than HS9.66.7High School20.513.1\*Some College/Vocational Training41.644.7College Degree or more28.435.5\*Living with (%)Parents17.014.5On my own73.979.9\*Other9.15.6\*Relationship Status (%)Married36.941.8\*Cohabiting18.319.8Separated-Divorced-Widow5.87.5Single or Dating39.030.9\*Avg. \# of children0.81.1\*% Obese (Wave 3)22.226.4\*% NO Physical Activity (Wave 3)15.622.9\***N54005949**[^1][^2]

To examine in greater detail specific sexual identity trajectories between wave 3 and wave 4, the change for each sexual identity category is decomposed in [Table 2](#tbl2){ref-type="table"}. The proportion of individuals who identify as '100% heterosexual' goes down (from 10,195 to 9808), as well as the proportion of individuals who identify as 'bisexual' (190 to 166). The category of reported sexual identity that sees the largest increase in identifications is 'mostly heterosexual' (791 to 1118) followed by '100% homosexual' (101 to 161). And as already seen in [Table 1](#tbl1){ref-type="table"}, most of the documented change goes in the direction of homosexual identity.Table 2Sexual identity changes between wave 3 and wave 4.Table 2Whole SampleSexual Identity Age 24--32 (Wave 4)Sexual Identity Age 18--26 (Wave 3)100% HeterosexualMostly HeterosexualBisexualMostly Homosexual100% HomosexualTotal100% Heterosexual9433**648672225**10,195Mostly Heterosexual*326*397**411413**791Bisexual*3469*51**2214**190Mostly Homosexual*1035*24**30**72100% Homosexual*51214*79101Total980811181669616111,349**MenSexual Identity Age 24--32 (Wave 4)Sexual Identity Age 18--26 (Wave 3)**100% HeterosexualMostly HeterosexualBisexualMostly Homosexual100% HomosexualTotal100% Heterosexual4951**10311816**5089Mostly Heterosexual*76*70**687**167Bisexual*58*10**74**34Mostly Homosexual*500*17**17**39100% Homosexual*3029*5771Total504018129491015400**WomenSexual Identity Age 24--32 (Wave 4)Sexual Identity Age 18--26 (Wave 3)**100% HeterosexualMostly HeterosexualBisexualMostly Homosexual100% HomosexualTotal100% Heterosexual4482**54556149**5106Mostly Heterosexual*250*327**3566**624Bisexual*2961*41**1510**156Mostly Homosexual*535*7**13**33100% Homosexual*2105*2230Total476893713747605949[^3]

3.2. Multivariate regression analyses {#sec3.2}
-------------------------------------

Starting from BMI, [Table 3](#tbl3){ref-type="table"} shows that changing toward a more homosexual identity for men is associated with a lower BMI (β = −0.715, p \< 0.10) on average compared to those who do not report a change; the coefficient remains significant at 10% level (β = −0.695, p \< 0.10) when depression is included. Further, changing toward a more heterosexual identity for men is associated with a higher BMI (β = 0.827, p \< 0.10) on average compared to those who do not report a change; the coefficient remains significant (p \< 0.10) and increases to 0.846 when depression is added. For women, the association between a change in either direction and BMI is not significant.Table 3Regressions results - sexual identity change direction.Table 3MenWomenWith Controls+ DepressionWith Controls+ DepressionY = BMIb/St. Errb/St. Errb/St. Errb/St. ErrToward homosexual−0.715\*−0.695\*−0.3−0.347(0.381)(0.382)(0.236)(0.238)Toward heterosexual0.827\*0.846\*−0.317−0.342(0.494)(0.494)(0.318)(0.319)**Y** = **ObeseOR/C.I.OR/C.I.OR/C.I.OR/C.I.**Toward homosexual0.7990.8060.819\*0.802\*0.53,1.210.53,1.220.66,1.020.64,1.00Toward heterosexual1.431.4450.7990.7910.90,2.270.91,2.290.59,1.080.58,1.07**Y** = **\# Physical Activities per weekIRR/C.I.IRR/C.I.IRR/C.I.IRR/C.I.**Toward homosexual1.070\*\*1.074\*\*\*1.054\*\*\*1.059\*\*\*1.02,1.131.02,1.131.02,1.091.02,1.10Toward heterosexual0.853\*\*\*0.857\*\*\*1.0171.020.79,0.920.79,0.920.97,1.060.98,1.07N5400540059495949[^4]

In regards to obesity, [Table 3](#tbl3){ref-type="table"} shows that women who report a change toward a more homosexual identity are less likely to be obese compared to those who do not report a change (OR = 0.819, p \< 0.10); the odds ratio stays significant when depression is added (OR = 0.802, p \< 0.10). Further, women who report a change toward a more heterosexual identity are also less likely to be obese (with and without taking into account depression), but the odds ratios are not statistically significant. For men, the association between a change in either direction and obesity is not significant.

For the number of physical activities per week, [Table 3](#tbl3){ref-type="table"} shows that a change toward a more heterosexual identity is associated with a 7% (p \< 0.05) and 5.4% (p \< 0.01) increase in the number of physical activities, for men and women respectively, compared to those who do not report a change. Both incidence rate ratios increase and stay significant also when depression is included (IRR = 1.074, p \< 0.01 for men, IRR = 1.059, p \< 0.01 for women). Moreover, the number of physical activities is predicted to be 14.7% (p \< 0.01) lower for men who report a change toward a more heterosexual identity compared to those who do not report a change. The incidence rate ratios for men who report a change toward a more homosexual identity changes to 0.857 (i.e. the number of physical activities is 14.3% lower) and remains significant when depression is included (p \< 0.01).

Finally, the number of physical activities for women who report a change toward a more heterosexual identity is not significantly different from those who do not report a change. The results of the models including confounders and depression are reported in the Appendix.

3.3. Post hoc analyses {#sec3.3}
----------------------

To evaluate whether changes toward a more heterosexual identity are significantly different from changes toward a more homosexual identity, we conducted post hoc analyses based on the regression models that include depression as a control variable, presented in [Table 4](#tbl4){ref-type="table"}. For men, when the coefficients for BMI are compared, a change toward a more homosexual identity is significantly different than a change toward a more heterosexual identity (Coeff. Difference = −1.542, p = 0.012), indicating that men who report a change toward a more homosexual identity have a significantly lower BMI than those who report a change toward a more heterosexual identity. For women, the coefficients for BMI are not significantly different (Coeff. Difference = −0.005, p = 0.989).Table 4Post hoc analyses - direction of change comparisons.Table 4Y = BMIMenWomenCoeff. Differencep-valueCoeff. Differencep-value−1.542\*\*0.012−0.0050.989**Y** = **ObeseOR Differencep-valueOR Differencep-value**0.558\*0.0611.0140.940**Y** = **Physical ActivityIRR Differencep-valueIRR Differencep-value**1.254\*\*\*0.0001.0380.163N5400540059495949[^5]

For men, when the odds ratios for obesity are compared, a change toward a more homosexual identity is significantly different than a change toward a more heterosexual identity (OR Difference = 0.558, p = 0.061). This specifies that men who report a change toward a more homosexual identity are less likely to be obese than those who report a change toward a more heterosexual identity. For women, the odds ratios for obesity are not significantly different (OR Difference = 1.014, p = 0.940).

For men, when the incidence rate ratios for physical activity are compared, a change toward a more homosexual identity is significantly different than a change toward a more heterosexual identity (IRR Difference = 1.254; p = 0.000), indicating that men who report a change toward a more homosexual identity report a significantly greater average number of physical activities per week compared those who report a change toward a more heterosexual identity. For women, the incidence rate ratios for physical activity are not significantly different (IRR Difference = 1.038, p = 0.163).

4. Discussion {#sec4}
=============

Analyzing reported changes in sexual identity over time is necessary for understanding young adult health risks, as sexual fluidity has been associated with various health-related consequences (B. [@bib26]; [@bib29]; [@bib51]). This work extends that current body of literature by arguing that specific sexual identity trajectories are associated with a lower BMI and obesity prevalence and increases in physical activity, which provides evidence that sexual fluidity may also be linked to improvements in health, in addition to the documented consequences. As such, particular findings of this work contradict our proposed hypothesis that characterize sexual identity change as a stressful life event that may negatively influence weight and physical activity for those who change toward more homosexual identities.

More specifically, results indicate that men who report a change toward a more homosexual identity have a significantly lower BMI on average compared to those who report no change and to those who report a change toward a more heterosexual identity. And post hoc analyses revealed that they are also less likely to be obese than those who report a change toward a more heterosexual identity. This is coherent with previous findings that sexual minority males are less likely to be overweight than heterosexual males ([@bib16]). Similarly, men who report a change toward a more homosexual identity have a significantly greater average number of physical activities per week compared to those who do not report a change. While in contrast, men who report a change toward a more heterosexual identity report a significantly lower average number of physical activities per week than those who do not report a change.

These findings suggest that the direction of sexual identity change matters for men in regards to BMI and physical activity behavior, such that a change toward a more homosexual identity may be beneficial, while a change toward a more heterosexual identity may be harmful. This implies that body size and shape are at least as important to sexual minority men as compared to heterosexual men, which points to a growing body of literature that describes gay men as followers of the traditional masculinity ideology ([@bib63]). It has been argued that sexual minority men aim to develop a muscular body to counteract memories of having a less athletic, or feminine, appearance during their childhood and adolescence ([@bib56]), or even to avoid harassment for violating masculine appearance norms ([@bib64]). These results contradict our proposed hypothesis that a change toward a more homosexual identity has negative implications for BMI and physical activity. Further, these results for men partially confirm our hypothesis that a change in sexual identity is a stressful life event that adversely influences BMI, obesity, and physical activity. Future research should investigate why sexual identity change may present more of a challenge for men who change toward a more heterosexual identity.

For women, results indicate that those who report a change toward a more homosexual identity report a significantly greater average number of physical activities per week compared to those who do not report a change. Further, women who report a change toward a more homosexual identity are less likely to be obese, which is inconsistent with previous literature that repeatedly argues that sexual minority women are more likely to be obese than heterosexual women ([@bib6]). However, post hoc analyses revealed that there is no difference among women who report a change toward a more heterosexual identity and those who report a change toward a more homosexual identity.

Results for women contradict our hypothesis that a change toward a more homosexual identity is a stressful life event that adversely influences obesity and physical activity. It may be the case that such a change is indeed a stressful life event, but the experienced mental health challenges do not impede physical activity behavior or actions to prevent obesity among women. Instead, they may motivate individuals to exercise, whereby exercise acts as a type of coping mechanism ([@bib30]). Alternatively, as women are more likely than men to change their sexual identity ([@bib22]; [@bib23]; [@bib50]) and are argued to be more comfortable with their self-concept and related expression ([@bib3]; [@bib58]), a change in sexual identity may be considered "liberating" as opposed to stressful, thereby encouraging women to engage in positive health behaviors. Further, it may result in gaining community, social status, and social or emotional resources, as opposed to losing them. An additional explanation could be that sexual minority women in this sample may not have experienced minority stress (e.g. discrimination and harassment) in physical activity settings, thus encouraging them to exercise (the same can be said for men who change toward a more homosexual orientation).

The inclusion of depression as a control variable did not change our results in any of the regression analyses, which indicates that depression does not explain the negative associations between changing toward a more heterosexual identity and BMI and physical activity for men. This suggests that a different mental health mechanism (or different mechanism altogether) may be at work that accounts for the undesirable BMI and physical activity results. Possible other mechanisms may focus on social factors (e.g. social support), as changes in sexual identity are associated with loss of community, loss of social status, and decreased access to social or emotional resources ([@bib50]). Future research should aim to identify these other mechanisms.

In regards to limitations, this analysis relies purely on self-reported sexual identity and physical activity, BMI, and obesity information, and self-report measures have limitations in accuracy and can be prone to certain biases, such as social-desirability bias ([@bib66]). But *Add Health* respondents answer sensitive questions by computer (computer-assisted personal interviewing, 'CAPI'), which may limit this. *Add Health* is one of the few datasets that allows for an analysis of sexual identity change, as it asks about sexual identity at multiple time points. However, as of now, the data only allows for the consideration of one change. If possible, future research should investigate whether results vary when more than one change in identity occurs. Additionally, due to the small sample sizes of the subgroups that experienced specific changes, we settled for a dichotomous conceptualization of fluidity, which disregards the starting point from which the change originated and the health implications for non-sexual individuals (e.g. those who move from mostly straight to bisexual). However, future research (if feasible) should take into account the more nuanced categories of sexual orientation, including bisexuality, because recent work recognizes that it is often those categories that have worse health outcomes ([@bib42]; [@bib46]).

5. Conclusions {#sec5}
==============

The results of this study suggest that specific sexual identity changes are associated with increases in physical activity, a lower BMI, and lower obesity prevalence, which provides evidence that sexual fluidity may also be linked to improvements in health, in addition to the documented consequences. The findings of this study not only shed light on gender differences in sexual fluidity and resulting health outcomes, but also show potential benefits of an otherwise characteristically negative event. Ultimately, the results reiterate the necessity to focus on changes in sexual identity in addition to current sexual identity when examining young adult health risks. And in order for more practical applications of this work to be considered, individuals who experience sexual fluidity must first be identified. As such, it is necessary for future longitudinal surveys to not only incorporate questions regarding sexual orientation at each wave to identify fluid individuals, but also more nuanced categories of sexual orientation to better capture experiences. Further, qualitative work would give valuable insight into fluidity and its related benefits and challenges, which would better inform potential prevention and education efforts. This is important as sexual orientation fluidity is thought to be common, especially among women.
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 {#appsec1}

Table A1Key Outcome Variables and Sexual Identity at Wave 4.Table A1Main VariablesMen (N = 5400)Women (N = 5949)Sexual Identity W4Physical Activity (Avg. \# times p/week)Avg. BMI% ObeseNPhysical Activity (Avg. \# times p/week)Avg. BMI% ObeseN100% Heterosexual7.129.036.550405.528.936.84768Mostly Heterosexual7.026.923.51816.128.635.4937Bisexual7.227.024.7295.630.946.3137Mostly Homosexual8.629.334.7496.830.844.047100% Homosexual7.127.326.51016.331.049.460Table A2OLS Regressions for 'BMI\'.Table A2Y = BMIMenWomenb/St. Errb/St. Errb/St. Errb/St. ErrChange in Sex Id (Ref: No Change)Toward homosexual−0.715\*−0.695\*−0.3−0.347(0.381)(0.382)(0.236)(0.238)Toward heterosexual0.827\*0.846\*−0.317−0.342(0.494)(0.494)(0.318)(0.319)Age−0.054−0.0530.0250.024(0.041)(0.041)(0.045)(0.045)Race/Ethnicity (Ref: Hispanic)white−1.305\*\*\*−1.304\*\*\*−0.548\*\*−0.544\*\*(0.198)(0.198)(0.225)(0.224)black−0.840\*\*\*−0.830\*\*\*1.574\*\*\*1.571\*\*\*(0.239)(0.239)(0.261)(0.261)asian−1.208\*\*\*−1.201\*\*\*−1.512\*\*\*−1.516\*\*\*(0.310)(0.310)(0.365)(0.364)other−0.713\*−0.709\*1.142\*\*\*1.130\*\*(0.401)(0.401)(0.443)(0.443)Level of Education (Ref: less than HS)high school0.4470.4361.019\*\*\*1.057\*\*\*(0.286)(0.287)(0.383)(0.384)some college or vocational training0.4330.4150.764\*\*0.828\*\*(0.264)(0.264)(0.345)(0.347)college degree or more−0.067−0.096−0.790\*\*−0.702\*(0.285)(0.286)(0.366)(0.370)Enrolled in school0.0570.058−0.349\*−0.358\*(0.205)(0.205)(0.195)(0.195)Living with (Ref: Parents)on my own−0.132−0.141−0.400\*−0.392\*(0.205)(0.205)(0.234)(0.234)other−0.339−0.328−0.702\*−0.717\*(0.291)(0.291)(0.373)(0.373)Relationship Status (Ref: Single or Dating)married0.994\*\*\*0.975\*\*\*0.407\*0.434\*\*(0.193)(0.194)(0.208)(0.209)cohabiting0.2130.2080.0980.114(0.213)(0.213)(0.233)(0.233)divorced, separated, widow−0.125−0.116−0.329−0.345(0.314)(0.314)(0.311)(0.311)Number of children−0.071−0.066−0.091−0.098(0.076)(0.076)(0.076)(0.076)Physically Inactive Wave 3−0.483\*\*−0.485\*\*−0.687\*\*\*−0.687\*\*\*(0.194)(0.194)(0.181)(0.181)Obese in Wave 310.380\*\*\*10.377\*\*\*12.340\*\*\*12.331\*\*\*(0.167)(0.167)(0.176)(0.176)CESD Depression Scale−0.0340.048\*(0.031)(0.029)Constant28.877\*\*\*28.956\*\*\*25.587\*\*\*25.401\*\*\*(1.230)(1.232)(1.346)(1.350)N5400540059495949[^6]Table A3Logistic Regressions for 'Obesity\'.Table A3Y = ObeseMenWomenOR/C.I.OR/C.I.OR/C.I.OR/C.I.Change in Sex Id (Ref: No Change)Toward homosexual0.7990.8060.819\*0.802\*0.53,1.210.53,1.220.66,1.020.64,1.00Toward heterosexual1.431.4450.7990.7910.90,2.270.91,2.290.59,1.080.58,1.07Age0.9690.970.9980.9980.93,1.010.93,1.010.96,1.040.96,1.04Race/Ethnicity (Ref: Hispanic)white0.630\*\*\*0.630\*\*\*0.816\*\*0.816\*\*0.52,0.760.52,0.760.67,1.000.67,1.00black0.732\*\*\*0.736\*\*1.528\*\*\*1.526\*\*\*0.58,0.930.58,0.931.21,1.931.21,1.92asian0.453\*\*\*0.455\*\*\*0.593\*\*\*0.592\*\*\*0.33,0.630.33,0.630.41,0.850.41,0.85other0.578\*\*\*0.579\*\*\*0.9140.9090.38,0.880.38,0.880.61,1.380.60,1.37Level of Education (Ref: less than HS)high school1.00511.619\*\*\*1.646\*\*\*0.75,1.340.75,1.331.14,2.301.16,2.34some college or vocational training1.0631.0541.354\*1.392\*\*0.82,1.380.81,1.370.98,1.871.01,1.92college degree or more0.8150.8030.810.8410.61,1.090.60,1.070.58,1.140.60,1.19Enrolled in school1.1431.1440.8780.8750.93,1.410.93,1.410.73,1.050.73,1.05Living with (Ref: Parents)on my own0.9890.9850.805\*\*0.807\*\*0.80,1.220.80,1.220.65,1.000.65,1.00other0.9420.9460.7510.745\*0.70,1.270.70,1.280.53,1.060.53,1.05Relationship Status (Ref: Single or Dating)married1.565\*\*\*1.550\*\*\*1.0971.1121.29,1.901.27,1.890.91,1.330.92,1.35cohabiting1.1641.1611.0461.0550.94,1.450.93,1.440.84,1.300.85,1.31divorced, separated, widow0.8580.8620.9770.9720.61,1.200.62,1.210.74,1.300.73,1.29Number of children0.9920.9941.0521.0480.92,1.070.92,1.070.98,1.130.98,1.12Physically Inactive Wave 30.9510.950.823\*\*0.822\*\*0.78,1.160.78,1.160.70,0.970.70,0.97Obese in Wave 335.404\*\*\*35.385\*\*\*33.158\*\*\*33.107\*\*\*28.82,43.4928.81,43.4727.69,39.7127.64,39.65CESD Depression Scale0.9841.0210.95,1.020.99,1.05Constant0.8130.8450.277\*\*0.256\*\*0.23,2.820.24,2.930.08,0.950.07,0.88N5400540059495949[^7]Table A4Poisson Regressions for 'Number of physical activities per week\'.Table A4Y = \# Physical Activities per weekMenWomenIRR/C.I.IRR/C.I.IRR/C.I.IRR/C.I.Change in Sex Id (Ref: No Change)Toward homosexual1.070\*\*1.074\*\*\*1.054\*\*\*1.059\*\*\*1.02,1.131.02,1.131.02,1.091.02,1.10Toward heterosexual0.853\*\*\*0.857\*\*\*1.0171.020.79,0.920.79,0.920.97,1.060.98,1.07Age1.009\*\*\*1.009\*\*\*1.011\*\*\*1.011\*\*\*1.00,1.021.00,1.021.00,1.021.00,1.02Race/Ethnicity (Ref: Hispanic)white0.961\*\*\*0.961\*\*\*1.106\*\*\*1.106\*\*\*0.93,0.990.93,0.991.07,1.141.07,1.14black0.969\*0.971\*0.901\*\*\*0.901\*\*\*0.94,1.000.94,1.010.87,0.940.87,0.94asian1.047\*\*1.048\*\*0.9810.9821.00,1.091.00,1.090.93,1.030.93,1.03other0.9870.9881.167\*\*\*1.169\*\*\*0.93,1.050.93,1.051.10,1.241.10,1.24Level of Education (Ref: less than HS)high school1.061\*\*\*1.059\*\*0.859\*\*\*0.855\*\*\*1.02,1.111.01,1.110.81,0.910.81,0.91some college or vocational training1.111\*\*\*1.107\*\*\*0.922\*\*\*0.915\*\*\*1.07,1.161.06,1.150.88,0.970.87,0.96college degree or more1.154\*\*\*1.147\*\*\*0.9990.9881.11,1.201.10,1.200.95,1.050.94,1.04Enrolled in school1.161\*\*\*1.162\*\*\*1.121\*\*\*1.122\*\*\*1.13,1.191.13,1.191.09,1.151.09,1.15Living with (Ref: Parents)on my own1.0171.0151.116\*\*\*1.115\*\*\*0.99,1.050.99,1.051.08,1.161.08,1.15other1.0171.0191.106\*\*\*1.108\*\*\*0.98,1.060.98,1.061.05,1.171.05,1.17Relationship Status (Ref: Single or Dating)married0.849\*\*\*0.846\*\*\*0.969\*\*0.966\*\*0.83,0.870.82,0.870.94,1.000.94,0.99cohabiting0.867\*\*\*0.866\*\*\*0.941\*\*\*0.939\*\*\*0.84,0.890.84,0.890.91,0.970.91,0.97divorced, separated, widow0.959\*0.960\*0.916\*\*\*0.918\*\*\*0.92,1.000.92,1.000.87,0.960.88,0.96Number of children0.988\*\*0.989\*0.988\*\*0.989\*\*0.98,1.000.98,1.000.98,1.000.98,1.00Physically Inactive Wave 30.602\*\*\*0.601\*\*\*0.703\*\*\*0.703\*\*\*0.58,0.620.58,0.620.68,0.720.68,0.72Obese in Wave 30.980\*0.979\*0.942\*\*\*0.942\*\*\*0.96,1.000.96,1.000.92,0.970.92,0.97CESD Depression Scale0.993\*\*\*0.994\*\*\*0.99,1.000.99,1.00Constant5.751\*\*\*5.843\*\*\*4.216\*\*\*4.310\*\*\*4.81,6.874.89,6.983.48,5.113.55,5.23N5400540059495949[^8]

[^1]: \*Results are significantly different between men and women (p \< 0.05).

[^2]: Note: The data refer to Wave 4, unless stated otherwise.

[^3]: Note: numbers on the main diagonal (grey cells) refer to respondents who did not change their sexual identity between Wave 3 and Wave 4; Those above the main diagonal (in bold) changed towards more homosexual identities between Wave 3 and Wave 4; Those below the main diagonal (in italic) changed towards more heterosexual identities between Wave 3 and Wave 4.

[^4]: \*p \< 0.10, \*\*p \< 0.05, \*\*\*p \< 0.01.

[^5]: Note: The tests have been performed based on the regression models that include depression.

[^6]: \*p \< 0.10, \*\*p \< 0.05, \*\*\*p \< 0.01.

[^7]: \*p \< 0.10, \*\*p \< 0.05, \*\*\*p \< 0.01.

[^8]: \*p \< 0.10, \*\*p \< 0.05, \*\*\*p \< 0.01.
